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Periodic Atlas of the Metroscape
Representatives and direct Taxes shall be apportioned among the several States which may be included within 
this Union, according to their respective Numbers, which shall be determined by adding to the whole Number 
of  free Persons, including those bound to Service for a Term of  Years, and excluding Indians not taxed, 
three fi fths of  all other Persons. [The previous sentence was modifi ed by the 14th Amendment, 
Section 2.] The actual Enumeration shall be made within three Years after the fi rst Meeting of  the 
Congress of  the United States, and within every subsequent Term of  ten Years, in such Manner as they 
shall by Law direct.  
      – U.S. Constitution, Article 1, Section 2
This edition of  the periodic atlas uses recent American Community Survey (ACS) data to examine the percent of  persons 
living in poverty in the metroscape.  This 
variable, along with the percent foreign 
born, those with a bachelor's degree or 
higher, and average commuting time are 
available for viewing in Google Earth at 
our website. Perhaps more important than 
the snapshot we can attempt to capture of  
poverty in our community, is the caution we 
can offer to policymakers who may depend 
on ACS data to address perceived problems. 
This atlas therefore serves twin purposes: 
giving our readers the best analysis available 
about an important social issue, while also 
providing a caveat about the verity of  the 
information that analysts might rely on to 
make recommendations. The margins of  
error that result from the relatively small 
sample size in ACS data suggest that these 
data must be used with care. We begin, 
therefore, with a brief  review of  the history 
of  data collection in United States.
Article 1, Section 2 of  the U.S. Constitu-
tion requires a census every ten years so that 
“representatives and direct Taxes” may be 
apportioned “according to their respective 
Numbers.”  Who would be counted and how 
they would be counted was later changed by 
the 14th amendment of  the Constitution, 
Section 2: “Representatives shall be appor-
tioned among the several States according to 
their respective numbers, counting the whole 
number of  persons in each State, excluding 
Indians not taxed.” The decennial census 
ties our representative form of  government 
to the people.
Very quickly, government offi cials rec-
ognized that the enormous cost and effort 
involved in conducting the census might as 
well fund the collection other information 
of  interest to policymakers. Even in 1790, 
the year of  the nation’s fi rst census, this was 
true. For that census, in addition to taking 
the name of  each head of  household and the 
number of  persons in each household that 
were free white males, free white females, all 
other free persons, and slaves, enumerators 
were asked specifi cally to identify free white 
males who were 16 years of  age and older. 
This was important during a time when the 
young nation felt vulnerable to the contin-
ued British presence on the continent, and 
when the ability to evaluate the nation’s mili-
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tary potential with real numbers would be ex-
tremely useful. 
Over the decades, the census questions have 
changed and grown in number. By 1820, the 
census not only included questions about age 
for everyone but also questions about the num-
ber of  “foreigners not naturalized” and the 
number of  persons, including slaves, engaged 
in agriculture, commerce, and “manufacters ” 
(census.gov). In 1850, for the first time, free 
persons were listed individually instead of  by 
family, and there were two questionnaires, one 
for “free inhabitants” and another for slaves. In 
addition, free inhabitants were asked the value 
of  real estate owned and whether he or she 
could read or write. Census enumerators were 
also asked to identify if  household members 
were “deaf  and dumb, insane, or idiotic” (cen-
sus.gov). By the late nineteenth century, when 
there was massive immigration to this country, 
the census included detailed questions relat-
ing to place of  birth and the place of  birth of  
one’s parents. The 1890 census, for the first 
time, distinguished among East Asian races. 
Enumerators were asked to identify  persons 
with one of  seven race categories: “White,” 
“Black,” “Mulatto,” “Quadroon,” “Chinese,” 
“Japanese,” or “Indian” (census.gov).  
At a time of  a rapid expansion of  the electri-
cal grid, the 1930 census asked whether a radio 
was present in each dwelling. The inclusion of  
this question again in 1940 allowed analysts to 
measure the progress, not only of  the expan-
sion of  the electrical grid, but the population's 
connectedness to society as a whole through 
the radio (figure 1). By 1950, the radio ques-
tion was replaced by a question about the pres-
ence of  a television in each place of  residence.
The 1940 census marked two significant 
changes that were largely in response to the 
impacts of  the Great Depression. For the first 
time, a statistical sample of  U.S. residents add-
ed 16 questions focusing on social security and 
veterans. Five percent of  the total population 
Percent of Dwellings with a Radio
by County
1930
1940
Percent Dwellings with Radio
Source: U.S. Census Bureau
Figure 1
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participated in this sample. Additionally, 
the Census Bureau separated the popula-
tion and housing questions into two sepa-
rate forms primarily to capture more de-
tailed information about the employment 
status of  the population and the condition 
of  the nation’s housing stock.  
In 1960, the Census Bureau, for the 
first time, mailed a combined population 
(35 questions) and housing (28 questions) 
questionnaire to all urban residents.  How-
ever, a true “mail-back” system was not 
implemented until 1970.
Since 1940, the trend has been for the 
census questionnaires to get shorter (the 
so-called census “short form”) and for 
a longer, more detailed questionnaire to 
be delivered to a statistical sample of  the 
population. The 1990 short form included 
a total of  13 questions. And, in 2000, the 
census short form consisted of  only seven 
questions — the shortest since 1840. The 
long form combined additional population 
and housing questions for a total of  52 
questions that were delivered to a statisti-
cal sample of  one in six households — the 
same sample size used since 1940.  
The recent 2010 census marks another 
significant change in the way in which the 
Census Bureau collects demographic infor-
mation. The census, this time, was a short 
form census only and consisted of  nine 
total questions concerning each person's 
name, sex, age and birth date; Hispanic 
ethnicity (if  applicable); race; relationship 
to person filling out the form; and other 
residence, such as a college dormitory.
The detailed socio-economic informa-
tion that had come from the long form 
is now provided by the Census Bureau's 
American Community Survey (ACS) in-
strument that collects data from a sample 
of  residents on a continuous basis instead 
of  every ten years. Given the rapidity of  
demographic change in this country, there 
are clear advantages to having more up-
to-date data. However, the timeliness of  
the data comes at a cost. The sample size 
of  the ACS is significantly smaller than 
that used for the census long forms. And, 
while the 1990 and 2000 censuses sampled 
the same proportion of  households, the 
ACS samples only the same number of  
households each year. This means that as 
the population grows and the number of  
households surveyed by the ACS remains 
the same, the share of  households sampled 
becomes even smaller.  This feature has se-
rious implications for the reliability and the 
usability of  the “estimates” reported by the 
ACS, especially for small area geographies 
such as census tracts.  In order to be able 
to obtain enough responses to report esti-
mates at this geographic scale, survey re-
sponses must be combined over a period 
of  five years. These five-year estimates at 
the census tract level will be made available 
to the public on a yearly basis from now 
on.  
Last December,  the Census Bureau re-
leased its first-ever five-year population 
estimates at the census tract level based 
on its American Community Survey from 
January 1, 2005 to December 31, 2009. 
Given the fact that the ACS replaces the 
long form of  the census and the brevity of  
the 2010 short form, these data offer the 
best snapshot available, at small-area geog-
raphies, of  a wide array of  population and 
housing characteristics since the 2000 cen-
sus. The data are available (published with 
their margins of  error) for download from 
the American Factfinder at the Census Bu-
reau's website: census.gov.
The challenges in using these data to ex-
amine the percent of  persons in poverty 
in the metroscape therefore are important 
elements of  any useful analysis.  
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The maps depicting the percent of  the population in poverty in 1999 and 2005-2009 (fi gures 2 and 3) use a sys-tem of  classifi cation called natural 
breaks.  This approach to data classifi cation looks 
for clusters of  data and identifi es class breaks be-
tween those clusters. The classes were determined 
by the 2005-2009 ACS estimates for poverty and 
were applied to the 1999 data for comparison. 
The 2000 census long form asked for household 
income based on the 1999 calendar year; the ACS 
asks, because it’s an ongoing survey, for house-
hold income based on the prior 12 months.
In 1999, there were 14 census tracts clustered 
in downtown Portland, the Eliot, Boise, King, 
and Portsmouth neighborhoods in Portland, 
Rockwood in Gresham, and a tract surround-
ing Vancouver Lake in Washington where 28.3% 
or more (our highest classifi cation category) of  
the population were in poverty. According to the 
2005-2009 ACS estimates, there were geographic 
shifts in the distribution of  poverty as well as an 
increase in the number of  census tracts in this 
category from 14 in 1999 to 22 in 2005-2009. 
While the downtown area of  Portland remained 
in this highest category, the Old Town/China-
town neighborhood did not. A tract in Humboldt 
was added in northeast Portland as were tracts in 
the University Park neighborhood (home to the 
University of  Portland), Gresham, a tract in the 
Southgate neighborhood in Milwaukie, a tract 
in Forest Grove (where Pacifi c University is lo-
cated), and a tract in McMinnville (encompassing 
Linfi eld College). In Vancouver, Washington, ac-
Figure 2
Examining Poverty with the Census and the ACS
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cording to the 2005-2009 estimates, there 
were high poverty tracts in the Carter 
Park, Harney Heights, Bagley Downs, 
Meadow Homes, and Northwood neigh-
borhoods.
Figure 4 indicates the change in the 
percentage of  people in poverty between 
1999 and the 2005-2009 estimates. It is 
important to keep in mind that the larg-
est changes do not, in general, mean that 
these are tracts at the highest or lowest 
extremes of  the distribution. However, 
it is notable that according to these data, 
the Old Town/Chinatown tracts appear 
to have experienced signifi cant declines 
in the percent of  people in poverty, as 
did the Eliot and Woodlawn neighbor-
hoods in northeast Portland. In terms of  
increases generally, 25% of  the region’s 
census tracts experienced an increase in 
poverty  rates of  5% or greater, and 7% 
experienced an increase of  10% or great-
er, with the largest number of  these tracts 
located east of  southeast 82nd Avenue in 
Portland and in suburban areas on both 
sides of  the Willamette River and in Clark 
County.
Implications of  Margins of  Error
As previously discussed, the ACS is based 
on a much smaller sample of  the popu-
lation than was the old long form. This 
change in procedure has ramifi cations in 
terms of  the geographic scale at which the 
data are available (fi ve years of  estimates 
are required to obtain a sample large 
enough to report the data at the census 
tract level) and their reliability. The Cen-
sus Bureau reports the census tract esti-
mates at a 90% confi dence level, meaning 
that it is 90% confi dent that the “true” 
number, in this case percentage, is some-
where within a range that is defi ned as 
plus or minus a reported midpoint. This 
is called the margin of  error. For example, 
the poverty rate for census tract #007600 
in the Cully neighborhood was, according 
to the 2005-2009 ACS, 38.4% plus or mi-
nus 13.2% (fi gure 5). In other words, the 
poverty rate could be as low as 25.2% or 
as high as 51.6% or anywhere in-between. 
Furthermore, for each census tract and 
for each variable the margins of  error 
are different. This feature has implica-
tions both in terms of  determining the 
degree of  difference among census tracts 
at a single point in time and comparabil-
ity in terms of  change over time. Figure 5 
zooms into northeast Portland and Van-
couver, Washington with labels indicating 
the reported percentage of  the population 
in poverty with their margins of  error. On 
close inspection, it is clear that many of  
these tracts could cross over into a higher 
or lower data category if  the margin of  
error were taken into account. This pos-
sibility also raises interesting questions 
related to funding thresholds. Looking 
again at the Cully neighborhood census 
tract, what if  the poverty threshold for a 
grant or other funding opportunity were 
50% or higher? It is possible that the pov-
erty rate for this tract is 50%, but it could 
also be 30%, considerably less.
Figure 6 shows the same area, only this time the map indi-cates the change in the percent of  poverty between 1999 and 
the 2005-2009 estimates and includes la-
bels for the poverty rate in 1999 as well 
as those for 2005-2009 with their margins 
of  error. It is evident from this map that 
if  the change for a particular tract is at 
an extreme end of  the range, even when 
the margin of  error taken is into account, 
there probably was a “true” change over 
the period. Consider again the Cully tract. 
In 1999, the poverty rate was 24.97%. We 
also know that the poverty rate for 2005-
2009 could be as low as 25.2%.  There-
fore, it increased at a minimum of   0.2% 
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1999 Pct Poverty: 47.592005-09 Pct Poverty: 23.8+/-12.6%
1999 Pct Poverty: 41.292005-09 Pct Poverty: 26.7+/-5.8%
1999 Pct Poverty: 9.52005-09 Pct Poverty: 30.6+/-14.1%
1999 Pct Poverty: 9.12005-09 Pct Poverty: 32.1+/-10.0%
1999 Pct Poverty: 30.372005-09 Pct Poverty: 16.1+/-19.4%
1999 Pct Poverty: 10.552005-09 Pct Poverty: 10.6+/-3.9%
1999 Pct Poverty: 10.952005-09 Pct Poverty: 11.5+/-7.1%
1999 Pct Poverty: 15.022005-09 Pct Poverty: 16.5+/-5.2%
1999 Pct Poverty: 19.552005-09 Pct Poverty: 22.1+/-8.6%
1999 Pct Poverty: 7.992005-09 Pct Poverty: 9.9+/-6.8%
1999 Pct Poverty: 7.552005-09 Pct Poverty: 8.1+/-4.5%
1999 Pct Poverty: 9.22005-09 Pct Poverty: 13.2+/-5.7%
1999 Pct Poverty: 22.992005-09 Pct Poverty: 27.7+/-8.6%
1999 Pct Poverty: 13.32005-09 Pct Poverty: 18.5+/-7.2%
1999 Pct Poverty: 13.292005-09 Pct Poverty: 15.3+/-6.4%
1999 Pct Poverty: 11.962005-09 Pct Poverty: 5.4+/-3.0%
1999 Pct Poverty: 27.152005-09 Pct Poverty: 31.2+/-8.3%
1999 Pct Poverty: 14.712005-09 Pct Poverty: 22.5+/-11.9%
1999 Pct Poverty: 10.462005-09 Pct Poverty: 10.1+/-7.0%
1999 Pct Poverty: 5.242005-09 Pct Poverty: 8.4+/-6.0% 1999 Pct Poverty: 3.292005-09 Pct Poverty: 12.3+/-6.2%
1999 Pct Poverty: 1.12005-09 Pct Poverty: 5.7+/-5.5%
1999 Pct Poverty: 4.832005-09 Pct Poverty: 6.2+/-2.9%
1999 Pct Poverty: 1.92005-09 Pct Poverty: 5.3+/-3.8%
1999 Pct Poverty: 23.742005-09 Pct Poverty: 37.9+/-8.9%
1999 Pct Poverty: 16.812005-09 Pct Poverty: 18.4+/-7.8%
1999 Pct Poverty: 11.452005-09 Pct Poverty: 6.7+/-2.2%
1999 Pct Poverty: 16.192005-09 Pct Poverty: 23.3+/-11.9%
1999 Pct Poverty: 6.562005-09 Pct Poverty: 3.5+/-1.8%
1999 Pct Poverty: 32.82005-09 Pct Poverty: 35+/-8.4%
1999 Pct Poverty: 31.12005-09 Pct Poverty: 29.7+/-7.8%
1999 Pct Poverty: 9.452005-09 Pct Poverty: 8.3+/-8.6%
1999 Pct Poverty: 33.712005-09 Pct Poverty: 7.5+/-12.5%
Portland
Vancouver
Minnehaha
Five CornersHazel Dell South Walnut Grove
— a true change for this tract. 
However, for the tracts with a 
change between 0.1% and 10%, 
it is generally the case that when 
the margins of  error for the 
2005-2009 rates are taken into 
account, the changes would be 
negated. The bottom line? For 
these tracts, we cannot know for 
sure if  there was a change.
The relatively large margins of  
error seen in the poverty variable 
may be due, in part, to the fact 
that the number of  persons in 
poverty was derived from house-
hold income, rather than the 
total population sample.  There 
are many fewer households than 
people, thereby rendering the ap-
plicable sample size for this vari-
able even smaller than is the case 
for many of  the other variables 
included in the ACS. 
When using these data, ana-
lysts must keep in mind that the 
Census Bureau determined that 
the margins of  error were sub-
stantial enough to warrant pub-
lishing them for all the ACS five 
year estimates it has released. 
The old census long form data, 
that was also derived from a sta-
tistical sample of  the population 
with margins of  error, did not 
emphasize the margins of  error.
Like the census long form of  
the past, the ACS provides a 
wealth of  detail about who we are 
and the way we live that is avail-
able nowhere else. And it will be 
made available in a more timely 
fashion. However, the timeliness 
of  the data comes with a loss of  
precision that should be con-
sidered when policymakers and 
others utilize the ACS to inform 
their decisions. M
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